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Radiology for the Wards 





○ Types of contrast 
○ Phases 
● ACR Appropriateness Criteria






● Use x-rays to produce an image 
MRI 




○ Contrast that contains iodine 
(radiodense on imaging)   
○ IV and PO (can also be administered 
rectally, into the bladder, etc for 
various clinical questions)
○ Modalities: Any that use X-rays to 




○ Contains Barium (radiodense on 
imaging) not iodine 
○ PO. Used in fluoroscopy 
○ Not given when a leak is suspected: 
risk of chemical peritonitis 
○ So dense that the presence of 
barium causes so much streak 




○ Physics are a bit more complicated: it 
shortens T1 relaxation time among 
other things-->bright
○ Modality: MRI 
MRI Contrast Uses  
● Pathologies that disrupt the BBB including neoplasm, infection, 
inflammatory conditions including demyelinating disease, etc. 
● Also helpful to evaluate vessels. However, unlike CT, there are ways in MRI 
to evaluate vessels without contrast. 
● Don’t use in patients that have renal failure (NSF). 
● Try to avoid in pregnant patients as we don’t know how gad affects 
fetuses. 
Protocols 
Components of a Protocol
In order to best answer a the clinical question, we need to consider three 
questions:
1. What do we image?
2. Do we need contrast, and if so what kind?
3. What phases do we need?
How do I place an order? What does “With 
Contrast” mean in the EMR? 
● “With contrast” generally means with intravenous contrast 
○ If you do not want IV contrast, order “without”
○ If you do want IV contrast, order “with”
● Generally speaking, you pretty much should always order WITH contrast, 
unless: 
○ The patient can’t have contrast 
○ If contrast would preclude answering your clinical question (eg, kidney stones)
○ Its an initial neuro study (CT head, CT C-spine)
● If you want positive PO contrast, write so in the ordering comments 
PO Contrast 
● Usually refers to “positive” contrast 
● Not indicated for most studies and can 
actually decrease sensitivity! 
○ Obscures subtle bowel wall thickening 
and intraluminal bleeding 
● It is useful to distend the stomach and 
bowel→ negative contrast aka water
● Positive contrast indications: suspected 
post-op bowel leak, suspected GI fistula, 
to distinguish between fluid collection 
and bowel fluid, some oncologic staging 
and surveillance scans  
Courtesy of Dr. Pamela Johnson
Phases
No  Contrast Pulmonary Arterial
IV contrast is given 
and the image is taken  
as soon the density in 










-Used mainly in tumor 
protocols
Delayed
5 min or more 
Evaluates collecting 
system 









Sometimes, as part of 
tumor protocols we 
include a non-contrast 
scan in addition to 1 or 
more contrast 
enhanced scan .
Pulmonary Arterial phase: Just PEs 
Lights up the pulmonary vasculature so that you can see filling defects 
Early Arterial phase: something is bleeding, 
dissecting or dying...
● Your “go to” if you suspect dissection, ischemia or an active bleed 
● Often ordered in addition to venous phase imaging to assess for active 
bleed 
Portal Venous Phase: I’ll have the usual...
The workhorse. Pretty much the go for any abdominal 
indication, if a CT is indicated. 
No contrast: wow, no thank you... 
● Usually not useful. 
○ We only do it if the patient can’t have contrast and 
understand the study may be limited OR
○ or in specific circumstances described below 
● Notable Exceptions:
○ Pretty much all initial neuro CT imaging (stroke, trauma, and 
AMS to rule out a bleed) including CT head and spine 
○ Chest CT if you don’t care about the vasculature (eg, 
outpatient scan for ILD) 
○ Kidney stone evaluation 
○ As part of a multiphase study to characterize a neoplasm
Protocol References 
● Johns Hopkins Hospital 
Body CT Protocol Design
● AJR Paper Positive Oral 
Contrast Material for 
Abdominal CT: Current 








You’re a newly minted intern at your 
dream residency program.  
Back pain 
49 yoM presenting with acute on chronic lower back pain. Neurologic examination is 
normal.  
A. Imaging is not required. 
B. Lumbar spine radiographs
C. Lumbar spine CT




Choose Wisely: American Association  of 
Neurologic Surgeons 
Draining wound 
49 yoF with a history of IVDU and diabetes presenting with a draining wound on their 
foot. You are concerned about possible osteomyelitis. You examine the patient and are 
not able to probe to bone. You order xrays of the foot which is the first line exam in the 
ACR appropriateness criteria for suspected osteomyelitis.  
Radiology Impression: No radiographic evidence of osteomyelitis. 
You...
A. Order  an MRI with contrast to evaluate for osteomyelitis, since radiographs are not 
sufficiently sensitive for osteomyelitis.
B. Send the patient home with antibiotics, as radiographs are sufficiently sensitive for 
osteomyelitis.
Osteomyelitis 
ACR Recommendations:Suspected Osteomyelitis of the 
Foot in Patients with Diabetes Mellitus
Ankle Injury  
19 yoF with ankle pain after “landing wrong” while playing basketball. You order ankle 
radiographs. 
Radiology Impression: No radiographic evidence of fracture. 
You: 
A. Send the patient home, as she does not have a fx 
B. Order a CT to rule out a fx, just to be sure, as fractures can be radiographically 
occult immediately after injure. 
C. You wrap it, ask her to stay off of it, and have her get follow up xrays in 10 days as 
fractures can be radiographically occult immediately after injure. 
RUQ Pain 
39 yoF with right upper quadrant pain. What is the best examination for this patient?
A. CT abdomen and pelvis with IV contrast 
B. Right upper quadrant ultrasound performed by an experienced ultrasonographer 
C. Point of care right upper quadrant ultrasound 
D. CT abdomen and pelvis without contrast 
RUQ Pain
ACR Recommendations:Right Upper 
Quadrant Pain
Choose Wisely: Society of American 
Gastrointestinal and Endoscopic Surgeons
Flank Pain 
69 yoM with right flank pain and a history of kidney stones. What is the most appropriate 
study?
A. Abdominal radiographs to visualize the kidney stone. 
B. CT abdomen and pelvis without IV contrast  





49 yoM with tarry black stools and lightheadedness. FOBT is positive. The best study to 
order  is:
A. CT abdomen and pelvis with IV and PO contrast 
B. CT abdomen and pelvis with IV contrast and no PO contrast 
C. CT abdomen and pelvis without IV or PO contrast 
D. CT abdomen and pelvis without IV contrast but with PO contrast 
Trauma 
Unidentified male, likely in his mid-twenties presents after MVC. He is intoxicated. 
Trauma 
ACR Recommendations:Major Blunt 
Trauma
Head Trauma 
81yoM with afib on AC. Presents after falling down the stairs. Positive head 
strike. Unknown LOC. 
Head Trauma-moderate to severe  
ACR Recommendations:  Head Trauma
Head Trauma-minor
ACR Recommendations:  Head Trauma
Acute abdomen




CT Abdomen and Pelvis with IV contrast 
Acute Nonlocalized Abdominal Pain
Nights on the ward  
Back pain 
19 yoF with history of IVDU is admitted for endocarditis. You are paged by the overnight 
nurse because the patient is having bilateral lower extremity weakness. 
You are concerned for an epidural abscess given the patient’s history. You order: 
A. Spine radiographs 
B. Spine CT with IV contrast 
C. Spine CT without IV contrast 
D. MRI spine with contrast 
E. MRI spine without contrast 
Backpain with epidural abscess 
Low Back Pain
Respiratory Distress
72 yoF admitted for total knee replacement. A rapid is called for respiratory distress and 
hypoxia. You stabilize the patient and learn that she has no health problems or medical 
history except the TKR. You are concerned for PE. You: 
You: 
A. Order a D-dimer. 
B. Order a CT chest with IV contrast 
C. Order US venous Doppler studies of the lower extremities




You’re crosscovering and you’re paged for right sided weakness. The patient is 
a 63yoF with atrial fibrillation admitted for a total hip replacement, awaiting 
placement for rehab. Patient’s anticoagulation was stopped by the day team 
due to concern for bleed after her Hgb dropped. What is the first test you order?
A. A non contrast head CT 
B. An MRI of the brain-stroke protocol
C. Carotid Doppler studies





the same thing. 
Radiation is a 
risk...but not a 




Radiology is a 
consult, not a lab 
test.  
Call early in the 
day for IR  
procedures.  
Call early in the 
day for nuclear 
medicine studies.  
